Objective-To study regional wall motion of the systemic ventricle in patients after the Fontan operation.
The assessment of systemic ventricular function in patients after the Fontan operation' has principally relied on the assessment of global systolic pump activity.23 The indices used have been based on the extrapolation of the contractile properties of single myocardial fibres to the intact heart,2 and it has been assumed that any derangement in such indices might reflect abnormalities of ventricular "contractility". The use of these indices, however, neglects potentially important regional abnormalities of timing and function, which may have important implications for ventricular pressure development,4 relaxation,56 and diastolic filling,7 even when the functional properties of the individual myofibrils are normal. It follows therefore that any abnormalities in measured indices of global ventricular contraction or filling cannot be ascribed to abnormal ventricular "contractility" or "compliance" unless abnormalities of regional function have been excluded.
It is thus timely to extend the assessment of systemic ventricular function in patients after the Fontan operation beyond the analysis of global pump function and to include the study of regional variation in ventricular wall movement. This is particularly pertinent to these geometrically unusual ventricles that are subjected to profound changes in loading conditions at the time of operation.
We have previously described the presence of abnormal intraventricular Doppler beyond the use of such indices, and include both the assessment of ventricular diastolic function and the study of regional abnormalities of ventricular wall motion. This is the first study to attempt such an analysis in patients after the Fontan operation.
Two distinct types of abnormality were seen. Some patients had major regional abnormalities of ventricular contraction, whereas nonuniformity of ventricular relaxation was found in others.
Incoordinate ventricular contraction was seen in five (45%) of the 11 patients with a univentricular atrioventricular connection before the Fontan operation, and in four (27%) ofthe 15 patients after operation. The presence of regional abnormalities of ventricular systolic function has been described in patients with a univentricular atrioventricular connection by Gibson et al."2 They found regional delays in the onset of contraction and areas of hypokinesia in 11 of 20 patients with a univentricular atrioventricular connection, although the study did not include patients after the Fontan operation. Incoordinate ventricular contraction may adversely affect ventricular pressure development during early systole and thus influence socalled indices of ventricular contractility, such as Vmax, even when the contractile properties of the individual myofibrils are normal.
The factors responsible for these abnormalities are unknown but may be related to abnormalities of myofibril architecture and orientation,'3 chronic volume overload of the dominant ventricle, or hypoxaemia that result from the presence of a univentricular atrioventricular connection. Certainly, in other groups of patients, chronic volume overload has been shown to be a powerful precipitant of regional abnormalities of ventricular function.'4 The relative frequency of these systolic abnormalities seems not to be influenced by the Fontan operation. Global systolic ventricular function is also unchanged or improved2 after the Fontan operation and these data emphasise that, in the short term at least, systolic main chamber performance is unlikely to be a primary determinant of outcome after this operation. 
